(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(11) 



EP 0 878 464 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

ian.1998 Bulletin 1998/47 

(21) Application number: 96900180.9 

(22) Date of filing: 05.01 .1996 



(51) int. CI. 6 : C07C 255/07, C07C 255/08, 
C07C 253/26 
//B01J23/31. C07B61/00 

(86) International application number: 
PCT/JP96/00007 

(87) International publication number: 

WO 97/25307 (17.07.1997 Gazette 1997/31) 



(84) Designated Contracting States: 
DE ES GB IT NL 

(71) Applicant: 

AsaW Kasei Kogyo Kabushiki Kaisha 
Osaka-shi, Osaka 530-8205 (JP) 

(72) Inventors: 

. KURIHARA, Shigeru 
Okayama711 (JP) 



< 

CO 

oo 

00 

o 

Q. 
UJ 



MUROYA, Hiroaki 
12-2-104, Namiki 1-chome 
Kanagawa 236 (JP) 
. SAKAMOTO, Akihiko 
18-15-103, Shimoodanaka 3-chome 
Kanagawa 211 (JP) 

(74) Representative: 

Strehl Schubel-Hopf & Partner 
Maximilianstrasse 54 
80538 Munchen (DE) 



{54) PROCESS FOR PRODUCING $g(a).$g(b)-UNSATURATED NITR1LE 



(57) A process for producing an a ,p-unsaturated 
nrtrilefrompropylenejsobutyleneortert-butylalco^ 
an industrial fluidized reactor with the step of feedmg 
methanol and an oxygen-containing gas in the course of 
the whole contact time of the reactor and reacting unre- 
acted ammonia with the methanol and the oxygen-con- 
taining gas, which can reduce the amount of unreached 
ammonia without lowering the yield of the nitrite; and an 
industrial process of conducting the above production in 
an industrial fluidized reactor having an inner diameter 
of 3 m or above and filled with a molybdenum-b.smuth 
catalyst supported on silica, which can prevent the feed 
opening of a dispersing nozzle for the methanol from 
clogging with molybdenum oxides to attain constant 
reduction in the amount of unreacted ammonia The 
former is a process of catalytically reacting propylene, 
isobutylene or tert-butyl alcohol with ammonia and an 
oxygen-containing gas at high temperature .n a gas 
phase by the use of a fluidized bed catalyst to form an 
a B-unsaturated nitrite having the same number of car- 
bon atoms as that of the starting propylene, isobutylene 
or tert-butyl alcohol, wherein methanol and an oxygen- 
containing gas are fed into the fluidized factor at the 
~> c wnns corresoonding to one-half to nine-tenths of the 
whole contact time from the point of feeding the starting 
materials through gas dispersing nozzles; and the latter 
is a process of producing an a.B-unsaturated nrtnle as 
described above, wherein the methanol is ted together 



with steam through the same gas dispersing nozzle to 
thereby inhibit the catalyst from adhering to the dispers- 
ing nozzle and remove the catalyst adherent thereto. 
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BACKGROUND ART 

B- as used herein means an "examined ^S^SS^^ ^S^ 8655 (^.term "JP- 

the effect that in a f.uidized-bed reactor I T * !f eSCripfon in the ab °^ Terence to 

reaction of methanol can be conducted without Merino the^d ^ 'T * 3 ^ ° f 2 m " th « — oxidation 
examp. e in which a larger reactor for acry.^^^ ,n U 8 Patent 5.288,473 is given an 

ever, in a so-called commercial reactor having a d^£T 3 ™ 

nrtri.e is inhibited because the methanol and the oT^nZl^^ * ^ tar9et "•P^turated 

fating f luidized bed catalyst and thus reach the reZ 2eT e ^Z^Z ^ **" ,ed are m ' Xed with *• circ - 
tone. or tert-buty. alcohol and ammonia. a^ be^^ 

Consequently, in industrial apparatuses the feed,n?of rTt? ■ ^ 9her ™ n rate than Propylene, etc. 
Viefd of an -.P^dumi^ S whi^:^"* 9 935 reSU,tS in a reduced 

gat-ons have not been made so far on measures £ E^^JST^ ^ "<* ** ^''^ 

are fed thereto in the course of the whole contort time of h TkI methan °' ^ an ^en-containing gas 
an c^cfi«fttd«^wN* is a ™fn^ reaction^ 
ano. dispersing pipe with the lapse of time. TObcE2E^ feed 0penin 9 s <* a m ^th- 

tne«,e-unsaturatednitri.e^ 

by preventing theciogging of the feefoSn^^ 

occurs when the above reaction is coSSKn „ ^dusMa tSS!^ ^ 9 m0,yWenum °* ide «** Cogging 
-arger and fifed w*h a molybdenum-bisml ^ ha ™9 an inner diameter of 3 m » 

DISCLOSURE OF THE INVENTION 
tionoS^S^^ 

tact time of the fluidized-bed reactor so J^r«^^^ , S'^ ,nin9 935 are fed in the course of whole con- 
oxygen-containing gas^i^^^^x^^ rr ammonia> then the methano ' a ^ 

the part to which propylene, isobutylene and an oxv^fn ^ o ^ emulating within the fluidized bed to reach 

of an ^-unsaturated nitrile. They f^e^ 
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unsaturated nitrile having the same 

posaons responding '» ° n ^"*uc.ures ha»ing open * ^*ng „ ^-unsaturated - 

m . and which has on |Or nwe P^° ^ (elates to the M™""^^, ^ same gas dispersing pipe 

The present '™^^**ZZ%£ illustrating one example of reactors ? n )n Rgs , and 2 , 

Fig. 1 is adiagrammat-c sector^ ^ ^ reactors usable olefin ^ed gasdispersing 

1S a diagrammatic sectional ^ 2 ° denotes a coding coil. Numeral 1 3 denowa* ^ ^ ^ 

numeral 1 denotes a mixture of propylene^ f^^^jS reactor; the oxygen is intro- 

in the preset invention. "^iLl^*. IMdized-bed^eactor and o*ygen « in *at position 

. mo nfeatalvstlayej^uringreact^^ 

Wole contact time = ^^^^ 

ratecalcutatedtorthetemperatureandp-essureu . rtmoas dispersing pipe 8 a,e from one hall 

to nine tenths, preferably from W» thirds to jn 
to ^ efficiently. na c disoersmg pipe 8 may De an- a . 
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to nine tentts. preferably from tv.o th.rds to jn ^ 

S methane proceeds ***** oxyge n-containing gas cfcP^SW^S intact with oxygen and 

The methanol disperse or a methanol/steam r^SS>*» «- verfca ' direCt0n 

as long as they have such and oxygen preferably are IJ^JJV, ^g^containing gas 

* The dis«nce between ^."^J^Jrtn, gas teed open,ngs, rhe tips of the 

methanol ,rom t^eTne?^ ofe»* o,the 

oioe is not particularly limrtea. .. rter of eac h nozzle and the innw u . conditions, etc. 

nozzles 9 and 10. The lencr* * the reactor, the number of nozzle* reacts ^ ^ ^ of 

7 and 8 are suitably selected a ^ fd,n9 n ^ e { 2through these dispersing pipes 7 and 8 «^ e "° . for meth- 

""The amounts of methanol ^-JS^JSl. «» also on the «^*-s^ ^^dispersing pipe 8 is 
the removal of unreacted ^^^^ oxygen fed through the case where almost 
anol reaction and ar^on* reaction.^ 
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As shown in Fig 2 ITrh ! ^ A,,hou 9hthere is no parttaiJuSSSS^^ partic,es *> 

to the inner sectional area S rtthf ? 6 ,nd ' V,dual °P enin 9S. each havinn f ? S Sh0wn ,n Fi 9 2 can be 

^PertbnaSS^^a^^ "^nbody. That is, the W ^^™ h * 8 ^abo«. 

itwithstands hightempeVZ^ 100x ^/S (%> 
each^eningbL^X^ 

individual openings mav Z cT 3Ch °P en 'ng-forming member h^ir^ Z ° the reac t'°ns. Namely 
Cerent in sVwiX^ 

'nclude polygons, e.g., triangle r^nl „ re ' atin9 ,0 fo "™«on of s's , S may be tne same or 

s is in the range* ^Z^™?"*?- **• ** el.pse ^ ° f the sha P* - openings 

structure. ° ^"'^"'^^"'^staaures^ 

between a perforated ZZTan^aUT *** * eSpecia »* P^erSy fro ^ Z St^L* * Preferab * fr °™ 
parsing pip^and^uppeS offre XfT^^""" *» *JS be^eenTh^ ^^^-«Wan» 
ture. and means the dStenrTh . P erfora ted structure when the aas dfcl^ h& ,0wer end of tne 9as dis- 

structure when *r^S^S?H M ? 9r *" ° f ^^Zl^LT^ 
structures are used the 2 S ^re KtSe 1 t "* ° f "* P 6 *^ 

ovenying perforated structure 2j£ uSl J 8 *"** 1 Structures ™eans the diS « t2 ^ ° r m ° re P 8 *™* 
As stated ha^nabe^^ an ""fan*, perforated s^r e befcwen the ,ow * end of an 

^^^^ 

tures. not only ^^,^^2^° P * eSCnt ^o^r »» " 

"*«««*> caused to eSv u^If m ProdUa '" g 8,1 Unsaturate Tniwi! I m0 ' e "^'a"* 

butylene. or tert-butyl alcohol u,h;^, »!. P rodtJC, ng an a.p-unsaturated nitrii^ ♦k. ! a mo'ybdenum-bis- 
- tnewho.ecc^Slme:^ *t2£l£ C ° mPriSeS ^ ™hlS ^ of propy lene> ^ 
denum. which is a main cZS , rea <*>r to react these ingrediente i /9 W5ntan,n9 oas in tne course 

reaction gases. silica-supported ^S^^r^ ™" * ^ 

deposit as molyb^enumSe " ^ 

«me and finally clogs ZlS^^V* ° f tne metf ™°» disperSnS ^SLT ton£Herm 
inventors in order To 2 ^ metnano ' Versing pi pe , ^ a S ^1^! dep ^ 1 9ro ^ the lapse o 
Prevented- by ieJ^ Z^T^ S**™- they have ma * by ^ 

^--^S^s 
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conducted. 

BRIEF DESCRIPTION OF THE DRAWINGS ^ 

structures used in the present invention. 
« Descriptionol Symbols . ; . 0Mer ^ntaining gas feed pipe. 

» e.STMODESFORC.nRVI.OOOTTH.I^TION ^^^c^eE^les. 
T „ ep( e^i^o„-boe«plainea^in m o,,de,,,bv™ to E^es 

* (EXAMPLE 1) _ a ^ aslli ca^prx«ednK,l^e™n,*^^ysthavin, 
(COMPARATIVE EXAMPLE 1) ' pv amD ie 1 were not 
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The reaction conditions used in this 
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operation and the results of reaction 
(Table i) 



- r.~. 



are shown' in Table 1. 
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25 (EXAMPLE 2) 



A reactor having a diameter of 3 7 m 

of air/N^He ? 9 4/1 1/1 o w ,n9S Was 20 The factor was^SS^? ST™ betWeen the 
35% The rSulte of thic !f ' Secondarv air^ethanol/CgH. = 0 77/0 oS/?n S * 13 dayS under conditions 
whichw^a^ 

70 0mm H 2 OthroiXr e %^ 
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(EXAMPLE 3) 

The same reactor and catalyst as in Pro m ^. „ 

to-face at the posTtion ^Zolf 6 A methano1 dis P^"9 P^•^iT3E2 ,,,, ^ diSPerSing pipe 
in such a w^SS^J^J" ^ 31 ^dbase^ on the SSS^r" diSP0Sed fece - 

reactor was operated ov2 fdlL 1,16 methano ' feed openings andTe 1 £j? ta "° nary bed - 

0.69/0.17/1^0^^^ " nd6r ^ ^ons of air/NH^H^ iZ^h n l^T" 9 * ™* 20 mm - ^ 

(COMPARATIVE EXAMPLE 3) 

The same reactor and catalvqf « • c 

"eo. and a propylene/ammonia dispersing pi pe was 
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disposed above the opening 

to-face at the position corr e spond,ng to a contact ^"^^J^Ss a^d the air feed openings was 20 mm. The 
in such a manner that the distance between *e methari feed open ng^ and J ^ ng ^ 

reactor was operated overSdaysurder the 

= 0.96/0.19/VO, using the methanol dispersing p-pe for fe^^LfSn^t^ convert of methanol 

into: This reaction gave the following results. The J2£o£3on to 1% and 97.5%. respec- 

were 0% and 98%. respectively, in ^^^J^^^^Z^ increased to 1 .500 mmH 2 0. 
lively. The methanol dispersing pipe initially had a pressure loss or i.uuu 2 

(COMPARATIVE EXAMPLE 4) " T ' ■ 

. _ - c m «i 0 o wpre used The catalyst was introduced into the reactor in such an 
The same reactor and catalyst as in Example 2 were hej M o{ the Nonary catalyst bed. 

amount as to result in a contact time for reactor, gases ^^^^^^^ dispersing pipe was 
An air dispersing plate was disposed in a lower P^^SS dpe and an aspersing pipe were disposed face- 
disposed above the openings of the plate. A mrttarid^ ^^^ng ppe a^ an P BP ^ catalyst bed. 
to-face at the option corresporxiingtoa^ J^, fee<J and ^ air 

in such a manner that each pjpe faced TcSJunder thecondttionsof aUNtVCs* = 9.4/1.1/1.0 

f eed openings was 

and secondary air/methanol/C 3 H6 - 0.9b/o.iyn .u. a ^ Dercen tage of unreacted ammonia 

without introducing steam thereinto. This ^acfcon 9- ^ « tnrough ^ 5^^. 

inCf Va^J bLp^s and Comparative Examples were obtained using the flowing equation, 

25 3 

Whole volume of catalyst layer durin g reaction (m ) 

Whole contact time (sec) = of fed gases calculated for the reaction conditions (m /sec) 
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Contact time from methanol feed openings (sec) = 
Volume of catalyst laver in methanol r eaction zonedurinq reaction (m 3 ) 
Amount oH^ 

. - „ / mm M a\ - U Pressure at inlet of methanol dispersing pipe) 

35 Pressure loss of methanol dispersing pipe (mmH z O) - U^ressure cu 

(Pressure of reactor just above methanol dispersing pipe)] 

Number of moles of fed ammonia 
Ammonia/propylene ratio = NumDe r of moles of fed propylene 



40 



Number of moles of fed air 
Air/propylene ratio = Number o{ moies of fed propylene 

oxygen-containing gas feed pipe 4 and converted to mol. 

N umber of moles of fed methanol 
Methanol/propylene ratio - Number Q f moles of fed propylene. 
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. N umber of moles of fed secondary air 

Secondary air/methanpl ratio = : Number 0 f moles of fed methanol 

Mn^ or m moles of propylene at nutlet ot fluidized-bed reactor^ inn 
Conversion of propylene (%) = (1 Number of moles of fed propylene 
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Conversion of methanol (%) = (1- Number of m oles of methanol at outlet of f luidized-bed reac tor 

Number of moles of fed methanol ~ )xt0 ° 

Percentage of unreacted ammonia (%) = Number of m oles of ammonia at outlet of f luidized-bed r eactor 

Number of moles of fed ammonia x 100 

Yield of acrylonitrile (%) = Nurnber of moles of yielded acrylonitrile 

Number of moles of fed propylene 

Yield of prussic acid (%) = ( Number of moles of yielded prussic acid)x1/3 

Number of moles of fed propylene x 100 

POSSIBILITY OF INDUSTRIAL APPLICATION 
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Claims 

25 1 " iTr^tTJ^ isobutylene or 

1 h IIS 7 , h amm ° n,a 3nd 80 owwtowa gas at a high temperature in a gas phase byTe uTe o 

^^^^ 

j™*-- ««»™. having open area »*«-l« 8 W«l^3S15£^^^ 

. The process for producing an ..^saturated rttrfe^of daim , . characterized in that the open area ratio is at least 

The process for producing an ct.p-unsaturated nitrile of claim 1 or 2 characterized in that th* rr.^^ ^ 
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FIG. 1 
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FIG. 3 
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FIG. 4 
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